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[ KJB 1 ft V £ TF^g}^ ^ * n i/ T ~ 

-t-iftf>W ^20 JSttJi 2 l 

0" 9 S/cm~#5jl 0" 7 S/cm(7)|51(:fc^ 0 IBMb 

0 ri N ^«^«f*0^ttJl 2 1 ^r^TT £M I S - F E T 
STFTT*fcS 0 iStag^a^^-Ctt, 7^n^yS2 
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1 - 2 5 1 6 0 1 
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X^ii, fife, ^J:W»b^SS/j^M^, Rte 

[ft 3 ] strfE^f^v^ * hj^jk h7^* 
-efo 5 , 

SufEgm^^n VT^VlB&ft^ii. 2 0°Ct\ mi 

*u 

^:7itfi'>ft< t fcfa 1 0 3 XhZ>^ iSrWlRi-rsfH 
mtsm^S 0 nm-»l 0 0 nmtfc6:i»ait 

7 ] tuts 6 MatttffirfEW^R3IS^£l;i« 



[0 0 0 1 ] 

&^&mf^h9^i/X? (TFT) ^<7)J:?ft}^ 
[0 0 0 2] 

h?^^ (MIS-FET) (7>J;5ftTF 
T ft if (7) £ * ^ ft f>M * tC*3 5 Sttg at« 

f s/^Sfii:©B4tt^ * t°yn^ <fc 57g/iSc<£>3? 
20 5 ft fflftffi TFTr^^ra^ T ^ffl Xfo&fctb I >Z 
ftit^tfftbftV^ 1 0 0U&<D\&^l//st7Vc%:^ 
#LTV>ft^tt^ftt>ftv\ ^-^/^-^JtSr^BB-t-S* 
1 0" 8 c m 2 /V s Srffix-S^S, 1 c m z /V s «fc 9 «/h 

[0 0 0 3] 

nfcT^e/l-^r ^^f#¥*f*^> Brown, A. R. et a 
1. , "A universal relation between conductivity and 
field-effect mobility indoped amorphous organic se 
miconductors", Synthetic Materials, Vol. 68, pp. 65- 
40 70 (1994), ^|S%^tlTV>6 0 Brown, A. R. et al. 

z<dx b mm(Dfcm&tmm))^mm<Dm<DU 

^t^^^^fP^-LTV^o Brown, A. R. et al. \±W 

'%{cm^^mm&^&m^&m^^x\s^?)K z<dm 

V^ftfttt, e*^^«e(CbT^.^!c$ttTV^^ 0 Brow 
n, A. R. et al.fi, iftV ^ 7 Jfc*3 J: tFiffit 

-e^iSi^#$tlftv^i:^Lrv^5o ^£ 5ftW*4^^ 
50 ^m&^^m^mm^ hio 5 
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V\ 
[0 0 0 4] 

BBteffr^^ft <Hl o(7) 6 ISfi, < i: l 
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30 



19, R{*itt**fc^^s'*^v^ixd^*>So 

[ 0 0 0 5] Sllfi^Jtt, &f£S^*«¥*fc 

fift 1 0 9 S/c ft 1 0" 7 S/cm(Dii(^$)6o 

jiJK{«-e«, rvw***, ^l¥*-f*^Stt 40 

■ SrftSMI S-FETSTFTt?&5 0 :<D±5ft 
5fteSM!fefeJR) i^U 5 *><z>4>*< <b fc 2fi 

a, ¥m{*mtmmmcm<kL,x\,^ 0 as 3 

[0 0 0 6] *^P^^)TFTf>M^I^ #9*. v-y 
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[0007] ^%m<oh 5 lo^MMtlt 
E\ S-?»1I ^ tttfl¥^*fi14^ 5 «fc 5 

^V^— K (LED) "Cfc^o 5 lOCDSiifc 

2o(DMI^b4§ p -ng^«r^ri-5 0 nl(i « 
[0 0 0 8] *IiW7°n-fe^T{i, ^Pv-T^VBS 

0°C~ft 2 1 5°COteH{Cfe 5 N 7^Di/7^y« 

mmmi z friz umm&, 7^^ >mmt&m 
zm&s *r«j*»»«tt^ ft 3 o°c-ft2 1 5 o cco»fiia 

1 2 5°C~ft2 1 5°c-efc 

5«^«»jsix5 0 &m$m^m%x&&m^, *g& 

0 o°c— ft 2 1 5°c-efo 

[0 0 0 9 ] «iO»77 n v'T^ySefft^ftij: 

f>^7}:jt fflllMI S-FET^/M*°-7T^ 
©«^[inf-t^MI S-FETflSfc-So *^0^On 

^*/i4*J|sH*. 4 K (led) *5i:V*SB 

[0010] 

T—^BBffifb&^fcS J; Sfc^ft^'^f ^<7) 

» v ^ i itift $ s o r (D mmt^m ic *5 n % 
4 m <n 6 a m & t^tt^ k g i s (-m $ n 5 1 

[ft 2] 
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[0011] «P^(7)-»tfj:, r^^f -Xfctn^-v 
3rykt\^ 2 o°C~c l o 3 J; 9 ^v#v\ EfrM^^y/;*-:? 20 

O- 3 cm 2 /V s £<9±^<, fcm 
1 0" 9 S/cm~#£) 1 0" 7 S/c m^«SBtC*>5 

^^rab-efcSo El 1 *?s«i:J;Smi s~fet1 

<Sr*i-6o Sffil l_ht£. 1 3*5ckU^JR 

laffi^^S 21^ fe£ 17M9 o±jsit;mi;:f 
[0012] ±M(Dv"/<4 ^(omm^ v-y^y, #9 

-■Mk4r>f*, *fty-Y* (s i 
3 NJ , £fctelMfcT^=!?A (AI2O3) <£> <t 5* 

[0013] It, MI S-FETSTFTft ^ 

-Y^/Wfi 12/im, 2 5 0 ju n 

y 3^*tR_b{c^xK$n5o SJaooot^ fp 
-r*«i^ y— bmmmmt Lt^fflt, wionF 
~ £>y— h»«*JB±(c^s tu5o ^ 9 p v-r 



#BB¥ 1 1 - 2 5 1 6 0 1 
6 

r» *b ti & yv w ^ & tfs«ai * ti 5 «t 5 * 

$J3 0°C-^2 1 5 o C60^^t5Bl^ili:T. ^WXM 
3\ 810 0°C~^J2 1 5°C(Z)^ftt£ 

[0014] 7^n^7^y»t 5 

<E>ff£tt:#5j3 0 nm— 1 0 0 n mt?S>5 fc^T8bT?fc 
5 0 rco «t 5 LtM^WcTFT^y/t7Jtli 

2 otti 0 s J: 9;*:#v\> 

[0015] t 5 1 o©*Sfi«-eii, X 

PJ*-— K (LED) T?*>5 0 iiS^LEDCO^dfi, 

:W77- K_h^, jfc— /MpftSUi^Jg^SttSo 7^ 

S^^y, ^ y t^/w#/w^y— /k j:u^°y t 7 ^ 

3 0 nm~#5l 0 0 nm(Dt5ffl-e$>5o ^s/^Jltf^ 
7?&<9, 3fa<^LEDOfe^£<5V^51^$ttSo ^ 

te\ JB5nm~ft2 0nm(Offil*e*5o — K^H 
»4 0nmt?ft5 fl # y — Kt-ig L fettle ft, 
[0 0 16] ft«^J6«-C«C, flljfi^o:* ^iWS 

[ o o 1 7 ] o i oonjfc0)jT?B\ y;<4^ 

I Tomtit J; 5 *«Otfl«^fi6 0 ^co 
it, * $u7#jvy j y ^r-^^ y K^M^h #^7t 

t/p ^-Y^/l^S^IS^^^-ftLt), )KJ1 0 nm~!frl m 
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[0018] 

mmm] mn (po , m (cu) s mm 

(Z n) , ~y*TAs (N i ) , & (F e) , *X (S 
n) . *3j;l*7kSi (H 2 ) ^t§7^P^7^yEfi 

^ (Mill Pt, Fe, H.fci?) Sr— 

■f-„ #Cl^ ^(^WWSr> H^^8 X 1 0" 4 To r rKT 

[0 0 19] ±fB<7)^^n ixT^^E&^^SrettJl 
£ LTiv^TfVM * bfc 0 7^ n ~>"Kffi: 

\Y&mm 2 1 srxsji^^b, m 1 fc±t*±fE"e--« 
^stufcy— M^mfwi 1 3 £<b^<z>±wFM 

^tlfc2o(7)Ml 7*5j:t*l 9^fe*«#|igS:*i-fc 
[0 0 2 0] 3K4E±0#l«Oift«i^^S«wfflftS:ftiJ»* 
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mt^<D^n^(Dm^, ^g3o°c, i2 5°c, *s 

fy 2 X 1 0~ 6 T o r r -vmm#ftftT?M&f&m&m^X 
#J3 8 0°C^P^L, 7^nv-T^^MS:Sg?#5j4d-> 

[0021] ±m(DX 5^wn*ufc**^*ft«<^«# 

[ 0 0 2 2] 

















30°C 


125°C 


200°C 




&W)Bt (cm 2 /Vs) 


6.0 x 10" 4 


2 x 10~ 2 


6.7 x 10- 3 


Cu-Pc 


e#*(S/cm) 


1.8 x 10" 9 


4 x 10~ 9 


3.1 x 10- 9 






3,7 x 10 4 


4 x 10 5 


1.7 x 10 5 




(cm 2 /Vs) 


2.3 x io~ 4 


2.4 x 10^ 3 


2.8 x 10~ 3 


Zn-Pc 


(S/cm) 


1.4 x 10" 6 


1.1 x 10~ 8 


1 x 10~ 7 






12 


2.2 x 10 4 


2 x 10 3 




#»Jg (cm 2 /Vs) 


1.3 x i(r 3 


2.6 x 10~ 3 


5.6 x 10~ 7 


H 2 ~Pc 


fcSS (S/cm) 


6.4 x 1CT 7 


2.2 x 10" 9 


2.1 x 10" 9 






160 


8.1 x 10 4 


26 




(cmVVs) 


7,3 x 10~ 5 


3.4 x 10" 3 




Sn-Pc 


-fgagS (S/cm) 


1.9 x 10" 7 


2.4 x 10~ 8 


4.8 x 10" 8 




^">/^^Jt 


36 


1.6 x 10 4 






(cm 2 / Vs) 


3.6 x 10~ 5 


6,9 x 10~ 4 


1.1 x 10~ 5 


Fe-Pc 


fcmm (S/cm) 


5.1 x 10~ 9 


6.8 x 10~ 7 


1 x 10" 7 




^■>/^-^it; 


570 


110 


100 




^ftliS (cm 2 /Vs) 


1.5 x 10~ 4 


1.5 x 10" 4 


9 x 10~ 5 


Pt-Pc 


fcmSt (S/cm) 


2.2 x 10" 7 


2.7 x 10" r 


4.7 x 10~ 9 




^•>/^r^jt 


120 


80 


2.6 x 10 3 




^®Jlg (cm 2 /Vs) 


7 x 10~ 6 


3 x 10" 5 


5.4 x 10" 5 


Fe-Pc 


(S/cm) 


3.9 x 10~ 9 


6.2 x 10" 8 


6.4 x 10~ 9 






120 


110 


110 



[0 0 2 3] M l IttX^ltnftl&R&Wi&ltfcR&m^ 

Ids= (WC/2L) u (Vc-Vo) 2 
fcfib WfS^^/Mg (2 5 0 ^m) , Ltt^-Y^M' 
* (12 Mm) , *3±t^ Ctt^-bRi^^fiffi 
fafo1tV(D*irs<i/#>'X (lOnF/cm 2 ) 

»> iSfpSi«(^*5tts KW^-y— ^«?sffi (i BS ) <d 



50 



¥M^f>M^^)^- MH (v c ) <DK<DM&** 

^ (7) l # v ^tmjEE Vo ^ * b n 5 o ^nmmc *s t-t 

J3E (v BS ) t y-y-^tIOMO|8ffiSr«fflt 
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[0 0 2 4] * 1 ^ L/ct^MiiMd^^t^fe 
^2fl<7)S«£JBV^T7*'M Lfc 0 Mill C 

tc, '>ft < H 2 o fi^r ^ Liho 
[0 0 2 5] ty/t7jttt, Vc^KWyfffi 
(V D ) «±t?*>*ffifP«P«c«ctb5 K w^mit io 
(Id ,) co, v (; ^o-efc5^Citi^ KW yfS 
(I D2 ) tc*J-T5lt^S>So Wift V B fc«ttJ«V 6 #v^ 
f^fc- 1 0 0Vtfc5i#II Ids^8X1 0~ 5 A-efc 
^ Vc = 0VT?V D =-100VCfc5t#^I DS ^l 
XI o -11 A-CS>54§-g\ ^W^^v/^ims 
x l 0 6 -Cfe£ o 

[0 0 2 6 ] **M^«K#fi«F£coaBft(c:H*i-So 

<fr£) o lfco$^£r, (2 0 0) t&^ffi^&^kixS 
[0 0 2 7] Sot, McO^ii, 

Sa* 3 o°C/j^ i 2 5 0 C^-e±#-r5^ir <h fclciizfcL 
TV^o ±fB£>±5fc:> KoStfm, W^^co 

f3\ «if^Sfi?M^ 1 2 5°C^^ 2 0 0°C(Cj:#-r 

[0 0 2 8] Si^^^Sffi^^S i: , C u - P c fKcD 
3 0°C/^b^l 4 0°C^±#"r^^otLT^iCi:i^:L 
[0 0 2 9] *3S^(D««|7^nv/T = ^ttn^*fl: 

5 0 50 
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[0 0 3 0] 2 ] it&m F , , C u P c , F 1 6 Z n P 

c , F l6 CoPc, $6 £1£C l, 6 FePc^ N Aldrich 
Chemicaltt^fcfflfAbfco Whorle, D, et al. , Makromo 
1. Chem., Vol. 181, p. 2127 (1980), MRtt£ift/fc3MIB 
«oT, ^7y»i7^ni/7^y ( (CN) 8 
CuPc) ^Mt/Co Schlettwein, D. et al. , J. E 
lectrochem. Soc. , Vol.136, p. 2882 (1989), tCfBftS 

>f (PyCuPc) (M^ $ n^XT — VOt 0 ^ v 5 

8 X 1 0- 4 To r r«T33<tWaSJS3 8 0^2 0(7) 
#il:J:9»»Lfc 0 firb7-2, 3 - xK/v 

[ft 3] 




[0 0 3 1 ] ±JB<£>:7* u v-T^ViBffift^feSrettJi 

fi, v/ynysgn^ -?:(7)±^fig*nfcy— hit 

t#H3^ $^tr^<D_bfc?F^$tt^2oco^l 

7*3 J: VI 9^^/^^f«^^^/c^^jl^5 0 H3<7) 

ss^i 5^, m&fv 3>-*«±{^^Lfc 0 i?sf«i 

7 77 (Ci) (il0nF/cm 2 tfeofc o gSj£f*&g! 
/K*T?&5 0 ft^P25/ira, 12 ^m, 4 /i m, 

[0032] ^fllcoiffl^, mm<DWM&mmi'X, y 

^^7i (D&mm$$ x TffcmmcM-t sstsas 

^(O^ttl^tKDm^, ffl*3 0°C, 12 5°C, *3<fctf 
2 1 5 < C^Jjp*Lfc*S±^®fi8Lfco HE^2 
X10' 6 Tor r-e^#^«rtT*3K^#*fflV^-C^ 
Lfc 0 fi 5 0 m g ©7 ^ n y7^7^^ 7777 
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*fflV^TStR^m*Sr$WUfCo h %MAtfa 3 8 0 
0 . 5 n m^ISt^ b7c 0 

[0 0 3 3] ^ixb(7)f^^^)SMK]#tt^, «Pt»f 
^>^^V^R«9K^ c t= I -eay^b/c 0 Hewlett-Packard (H * 



(7) ffl-Tl 1 - 2 5 1 6 0 1 
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* p ) 4145 Br•^7^ifs^fflv^x«^^E-«ffi«^4s^s■ 

Of ^ }c» L tftl L tt^Mf II^HT^S 
2fC;£i:#)£ 0 

[0 0 3 4] 

[*2] 





30° C 


125°C 


(cm 2 /Vs) 

215°C 


F 16 CuPc 


5 x 10- 3 


3 x lO" 2 


2 x lO" 2 


F 16 ZnPc 


1.7 x lO" 5 


4.6 x 10" 4 


1.2 x 1(T 3 


F 16 CoPc 


1.8 x 1(T 8 


4.5 x 1CT 5 


4.3 x 10~ 5 


F 16 FePc 


5.5 x 10~ 4 


5.8 x 10- 3 


1.3 x 10~ 3 


ClieFePc 




2.7 x 1CT 5 




(CN) 8 CuPc 








PyCuPc 









[0035] mmum^3 o°c^^ 1 2 5°c^jt#i- & 

^M^^^Kfi^Wb^lcit^cLfco b^U 
«il^^i 5 o°c^_t(c_b#i^^. 

^x^taftiora^i^ ■& ^ * n *s r =• ismitL 

mm^mnx&zm^, ms o°c~^2 1 5°c^a 
SttHSrac-c, snfc 0 b^u 30 

< c~*5 2 1 5^oMit$sH^iiffl^tifc 0 ^jREfiMP** 

ffi»-T?*>5i§<g\ W»ft#»fttt, »1 2 5°C-«J2 1 
[0 0 3 6 ] m 2 (C^ LTtSJj^ bfclt#?»*g«lffi(7) 5 

[ 0 0 3 7 ] /Nnyytfty^n^T^yiaS^^ 40 

^ T* 6 d\B JS*_bR# b fc« ~e fc £ A/ if fE-fb b * 
j0>ofc 0 lj&>u iltl7^Pi/7^yffflia^3 
0 °CX3tm b 7cirV^ * B:, ffl^H4*#Sft*»»« 
^T^f^ ±S*g*W*if^2 1 5°Ctlf LTL^o/c 

gl&^n i/7^yOT©^5^, l«7^Py'7 

kixSo 5&50 



[0 0 3 8] EH 3 te\ 1 2 5°C^S«±}Ci#Sb7c 

F i6 CuP c^»ft**i-s^M^^*|-bT#bixfc 
«ac-«J3Eftj(ft-efc5 0 KWy-y-^ts u a) 
a, h«jBEtctetts k w y— 

EE (V) (Dii^: bT^£nTl^ 0 SflSS^fc^^ 
7t^/vh7V^7^^ bTR)f£b7c 0 fV^-^^^Px. 
<£>tf^: (KW^-y— *«JGE<E>if;*:£ khtz.m±-f& 

kk y- y^iatiu iot*sti5) aMaaisax 

7c c i3te^ix57-^^^, _hlEcDW 1 -elftW b7c 

0 3c rrr /V s tnM&fctc 0 

[0 0 3 9] 

W7 7^^) K— y'^ttfc^^ n;/7^yJ: «9 tfSv^ 

[mi] *38KOTFT^>r^oiaffifBfBi2i-es>5o 

[02] Cu-PcIIcOlK#Mh 

[[13] h«BEiC*3V^, 7^*tft« 

a y7^y^M^ft§iSfVV^^) 

1 1 sfi 

1 3 lifttffli 

1 5 ^Ig^ 
1 7 ^JSK^C 
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1 9 

2 0 
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